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^ 

CLAIMS p~ 

[Utility model registration claim] ^ 
[Claim 1] The transformer constituted by being filled up with casting resin so that give a coil to the 
coil bobbin which has a collar to both ends at least, it has the body of a transformer which 
incorporated and constituted the core in this coil bobbin, and the insulating protective case which 
contains this body of a transformer, and the projection which engages with the core of the body of a 
transformer prepares in the internal side face of at least one side of this insulating protective case 
which faces each other and the above-mentioned projection may cover in an insulating protective 
case. 

[Claim 2] The transformer according to claim 1 which fitted into the perimeter the insulating 
protective cover which has the fixed piece which holds the thin-walled part of an insulating 
protective case from outside to the tongue-shaped piece and end face which are stuck to the 
internal side face of an insulating protective case while having the hole which the terminal which 
prepared the thin-walled part in opening of an insulating protective case, and was implanted in the 
collar of a coil bobbin penetrates. 

[Claim 3] The transformer according to claim 1 which is the configuration where the hole where a 
projection has a taper in the opening side of an insulating protective case, has a flat surface on the 
flat surface and top face holding the body of a transformer, and penetrates the both sides was 
prepared, and filled up the hole of the projection with casting resin. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the transformer used for various electronic equipment. 
[0002] 

[Description of the Prior Art] 

In recent years, it is worked on variously how various electronic equipment copes with it 
structurally with the improvement in the engine performance by attaching importance also to a 
dependability side and requiring improvement in safety, vibration-proof, and improvement in the 
property for fall also in a transformer. 
[0003] 

In this case, of course, to fall of a device finished product, and vibration, it must be [ of the device ] 
life-period-satisfied at the time of transportation of a transformer item, and it must be guaranteed. 
[0004] 

Hereafter, the conventional transformer is explained using drawing 8 - drawing 10 . Conventionally, 
after this kind of transformer put the core 3 into the nest and the insulating protective case 4 at 
the coil bobbin 2 which wound the coil 1, filled up with and hardened the silicon casting resin 5 
which mixed the silicone oil and the non-disposition filler, as shown in drawing 9 and drawing 10 , 
and it soldered the terminal 7 on the printed circuit board 6, it was being fixed to the hole 10 of the 
chassis 9 of a device on the screw 8. 
[0005] 

Moreover, about the small transformer, it was attached only with soldering of a terminal 7. 
[0006] 

[Problem(s) to be Solved by the Device] 

Since silicone rubber is the thing of properties, such as being used for metal mold mold release, 
when what made the silicone oil the subject is first used for casting resin with the above-mentioned 
configuration, even if it carries out heat hardening, from the first However, since adhesive strength 
is very weak, At the time of the excessive fall impact in a transformer finished product, or 
transportation vibration etc. Or when the dimension of the insulating protective case 4 which 
consists of shaping resin as dependability environmental tests, such as a humidity resistance test 
and a spalling test, are shown in drawing 9 changes etc., The body 1 2 of a transformer which had 
fixed with casting resin separated, moved and escaped from the insulating protective case 4, and 
came out of it, stress was applied utterly, and it had become the cause of peeling of the crack of 
the printed circuit board 6 joined by solder to the terminal 7, and a foil. When 66 nylon was 
especially used for the shaping resin for insulating protective cases, the problem of the dimensional 
change under a moisture absorption environmental condition having been large, and being easy to 
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escape had arisen. For example, the rate of a dimensional change at the time of desiccation and 
moisture absorption serves as a dimensional change it is [ dimensional change ] 0.5mm when J 
dimension of the insulating protective case 4 is 50mm those with about 1%, and here, and the path 
clearance of 0.25mm of one side arises. 
[0007] 

Moreover, when the body 12 of a transformer was fallen (the direction of A), the insulating 
protective case 4 bent in the direction of B, and there was a possibility that path clearance might 
keep arising and might similarly come out. 
[0008] 

As a cure of omission prevention of this body of a transformer, that it eats away and is hard to 
move casting resin 5, the heights rib 1 1 was beforehand formed in the inside of the insulating 
protective case 4, and it carried out, and in order to press down expansion by the moisture 
absorption after transformer completion of the insulating protective case 4, the process which 
makes the insulating protective case 4 absorb moisture beforehand and which is called the 
so-called gas conditioning was added. Effectiveness was unstable, and a production process and the 
management of all [ ** and ] increased, and it was hard to make them, and they had a problem also 
in cost. The conventional transformer had a technical problem in transportation vibration, upgrading 
to a fall impact, and high-reliability reservation as mentioned above. 
[0009] 

This design solves the above-mentioned technical problem, and it aims at offering the transformer 
of the high quality which can aim at improvement in transformer omission reinforcement certainly, 
and high-reliability. 
[0010] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose the transformer of this design The body of a 
transformer which gave the coil to the coil bobbin which has a collar to both ends at least, and 
incorporated and constituted the core in this coil bobbin. Casting resin is filled up with and 
constituted so that it may have the insulating protective case which contains this body of a 
transformer, and the projection which engages with the core of the body of a transformer may be 
prepared in the internal side face of at least one side of this insulating protective case which faces 
each other and the above-mentioned projection may be covered in an insulating protective case. 
[0011] 
[Function] 

In the above-mentioned configuration, the core of the body of a transformer is engaged with the 
projection of the interior side face of an insulating protective case, the body of a transformer is 
fixed, fixing association is firmly carried out by the configuration filled up with casting resin so that 
the above-mentioned projection may be covered in an insulating protective case, and an insulating 
protective case and the body of a transformer can aim at improvement in omission on the strength 
of the body of a transformer by it at the time of a fall impact etc. 
[0012] 
[Example] 

Hereafter, one example of this design is explained using drawing 1 - drawing 7 . In addition, in 
drawing 1 - drawing 7 , the same number is attached about the same part as the part shown in 
drawing 8 - drawing 10 . 
[0013] 

The projection 13 which holds the body 12 of a transformer in drawing on the inside side face of the 
side which incorporates a core 3, considers as the body 12 of a transformer, and faces each other 
in the body 12 of a transformer while winding a coil 1 around the coil bobbin 2, The rib 14 for making 
homogeneity fill up with the silicon casting resin 5 which positions and mentions the body 12 of a 
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transformer later in the center is put in in the insulating protective case 4 which it has partly. After 
being filled up, hardening the silicon casting resin 5 which mixed the silicone oil and the 
non-disposition filler so that the body 12 of a transformer and projection 13 may be covered, and 
soldering a terminal 7 on a printed circuit board 6, it is fixing to the hole 10 of the chassis 9 of a 
device on the screw 8. 
[0014] 

Although the location of projection 1 3 and dimensions C and D change with the magnitude of the 
insulating protective case 4, or reinforcement which are demanded, when the body 12 of a 
transformer is put in from a top like drawing 2 , the side face of the insulating protective case 4 
bends outside and the location of the body 12 of a transformer is decided, it is important for them 
for projection 13 to be able to hold a core 3, as shown in drawing 1 . 
[0015] 

About a dimension C, since E dimension of the body 12 of a transformer has variation, a certain 
amount of clearance is needed. Here, in the case of 0.1-0.3mm t when a dimension C is set up small, 
even if filled up with silicon casting resin 5, there is a possibility of becoming non-filling, the body 12 
of a transformer is generated by the backlash, and a dimension check will be needed and it will 
separate also from insertion of the body 12 of a transformer from the original purposes — 
workability gets worse. 
[0016] 

Moreover, it is necessary to set up more greatly about a dimension D than the bone dry of the 
insulating protective case 4, and the variation of tolerance of moisture absorption. The dimension F 
of the insulating protective case 4 is that whose weight of 40mm and the body 1 2 of a transformer 
50mm and G is about 400g. A dimension C 1.0mm, The drop test in the condition of drawing 1 is 
satisfied with a setup of 0.5mm** of 100G after a humidity resistance test, and a dimension D 
becomes possible [ preventing peeling of the foil on a printed circuit board 6 ]. 
[0017] 

As shown in drawing 3 (a), (b), and (c), about the configuration of projection 13 moreover, the 
opening side of the insulating protective case 4 In consideration of the insertion nature of the body 
12 of a transformer, consider as the shape of a taper 15, and in the body 12 of a transformer, the 
improvement in on the strength is obtained, so that the maintenance side 1 6 is large. If a flat 
surface 17 and a hole 18 are established in the top face of the maintenance side 16, as shown in 
drawing 4 , silicon casting resin 5 will eat into a hole 18 to the dimensional change of the direction 
of H, to the dimensional change of the direction of I, a flat surface 17 eats away, and is unified, and 
the improvement in on the strength is obtained further. 
[0018] 

Furthermore, while having the hole 20 which forms a thin-walled part 19 in opening of the insulating 
protective case 4, and a terminal 7 penetrates as shown in drawing 5 - drawing 7 in order to carry 
out stable improvement of reinforcement and the dimensional accuracy By improving insertion 
nature to the insulating protective case 4 around, and carrying out fitting of the insulating protective 
cover 23 which has the fixed piece 22 which holds a thin-walled part 19 from outside to the 
tongue-shaped piece 21 and end face which are stuck to the internal side face of the insulating 
protective case 4 It is possible to prevent the dimensional change of the direction of H and the 
deformation at the time of fall furthermore. 
[0019] 

[Effect of the Device] 

Since the transformer of this design is filled up with casting resin so that the projection which 
engages with the core of the body of a transformer prepares in the neighboring internal side face 
in_which an insulating protective case faces each other, the body of a transformer fixes and a 
projection may cover, the fixing unification of an insulating protective case, the body of a 
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transformer, and the silicon casting resin is carried out, and the effectiveness very of [ prevention / 
transformer transportation vibration, improvement in device fall impact strength, / of the body of a 
transformer under / various / an environmental test / omission ] implementation of high-reliability 
and high quality is acquired as mentioned above. 
[0020] 

Moreover, the gas conditioning process of an insulating protective case is lost, and workability and 
the big effectiveness also in cost are acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The sectional view of the transformer in which one example of this design is shown 
fDrawing 21 The decomposition perspective view of this transformer 

fDrawing 31 (a), (b), and (c) are the perspective view showing the important section of this 
transformer. 

fDrawing 41 The sectional view of the important section of this transformer 
fDrawing 51 The sectional view of the transformer by other examples of this design 
fDrawing 61 The perspective view of the finished product seen from the 
pars-basilaris-ossis-occipitalis side of this transformer 

fDrawing 71 The perspective view of the finished product of this transformer 
fDrawing 81 The finished-product perspective view of the conventional transformer 
fDrawing 91 The sectional view of the conventional transformer 
fDrawing 101 The sectional view of the conventional transformer 
[Description of Notations] 

1 Coil 

2 Coil Bobbin 

3 Core 

4 Insulating Protective Case 

5 Silicon Casting Resin 

1 2 Body of Transformer 

13 Projection 

15 Taper 

16 Maintenance Side 
1 7 Flat Surface 

18 Hole 

19 Thin-walled Part 

20 Hole 

21 Tongue-shaped Piece 

22 Fixed Piece 

23 Insulating Protective Cover 
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